The Escherichia coli cell division gene ftsW (2 min) was cloned and sequenced. It encodes a hydrophobic protein(s) with 414 and/or 384 amino acid residues. The deduced amino acid sequence and the hydropathy profile of the protein showed high homology with those of the E. coli RodA protein functioning in determination of the cell shape and the Bacillus subtilis SpoVE protein functioning in spore formation. Probably similar functional membrane proteins are involved in these three cell cycle processes.
product of the cell division gene pbpB (also called ftsl), at the proximal end of the mra region, is a septum peptidoglycan synthetase, penicillin-binding protein (PBP) 3 (7) . PBP 3 is thought to form the septum mechanically by synthesizing the rigid network structure composed of peptidoglycan in a direction perpendicular to the long axis of the cell. However, the functions of other cell division genes are still unknown. Here we report another cell division gene, ftsW, whose function in cell division could be explained at a protein level. A cell division mutation offtsW was found recently (6) and mapped between murF (10) and murG (14) . Analysis of the primary structure of the ftsW gene indicated high homology of its product, FtsW protein, with the RodA protein, which functions in cell growth in E. coli (8) , and also with the SpoVE protein, which functions in spore formation in Bacillus subtilis (13) .
The ftsW mutant strain JLB17 was isolated by P1 phagemediated localized mutagenesis (6) . To determine the precise location of the ftsW gene, we constructed plasmids carrying various lengths of chromosomal fragments of the ftsW region downstream of the lacUVS promoter of the vector pUC118 (16) . Complementation tests were carried out by assay of recovery of thermosensitivity of growth and filamentation of the ftsW mutant strain JLB17 on L'ANaCl agar plates (8a) at 42°C after transformation with plasmids (6) ( Fig. 1 Complementation of the ftsW mutation by the 1.5-kb PvuII-SmaI fragment and effect of the promoter of the vector. The E. coli chromosomal region in the plasmid pJGC63 (6) was digested with appropriate restriction endonucleases, and the fragments were recloned at the multiple cloning site downstream of the lac promoter in pUC118. The locations and directions of the inserts (arrows) were confirmed by restriction mapping of the plasmids constructed. Abbreviations for restriction endonucleases: EV, EcoRV; Hp, HpaI; Ps, PstI; Pv, PvuII; Sl, Sall; Sm, SmaI.
. . terminal portion of the reading frame. This palindrome sequence may have some function in regulating gene expression, but there is as yet no evidence for this. The direct upstream region seemed to be occupied by another coding frame, part of which is shown in Fig. 2 . The FtsW protein has not yet been detected by in vivo or in vitro experiments on protein synthesis. The N-terminal amino acid sequence of the protein has also not yet been determined.
. TGTCGACAGCCATCATGATGCTGTTGCGTATTGATTATGAAACGCGTCTGGAGAAAGCGCAGGCGTTTGTACGAGGTTCACGATGAGTGG M S T A I M M L L R I D Y E T R L E K
The most striking feature of the ftsW gene is that its putative product, FtsW protein, has high homology with the RodA protein (11) of E. coli and the SpoVE protein of B. subtilis (3) (Fig. 3A) . Identities of 31.9% in the 320-aminoacid overlap between the FtsW and RodA proteins and of 39.8% in the 352-amino-acid overlap between the FtsW and SpoVE proteins were calculated according to the program of Lipman and Pearson (9) . The hydropathy profile, calculated by the program of Hoop and Woods (5), indicated that the putative FtsW protein is mainly hydrophobic, with only a few short hydrophilic domains. Moreover, the hydropathy profiles of the three proteins described above showed many similarities (Fig. 3B) .
These results suggest not only that the three proteins have similar structures but also that their functions are similar. The function of the RodA protein is the best known of those of these three proteins. The RodA protein is located in the cytoplasmic membrane (15) and is required for the expression of enzymatic activity of PBP 2, which is thought to synthesize peptidoglycan in the step of initiation of cell (4) has been proposed as a candidate for this regulatory mechanism (17) .
